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The present invention relates to a method of joining portion! of an inflarwn/eipattiioa catheter (10). Is particular, fhejaesent 
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More par^u^to* present mvenbon relate, to a method of joining a multi-lumen shaft to a co«*l balkxm shaft of a dilaanco 
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METHOD OF J0ININ6 PORTIONS OF I NFLATION CATHETER 

The present invention relates to a method of joining 
portions of an inflation/ expansion catheter. In 
particular, the present invention relates to an improved 
method of joining coaxial lumen portions to imilti- lumen 
portions of an inflation/expansion catheter. Further, 
the present invention relates to a dilatation catheter 
formed by such method. 

Percutaneous transluminal angioplasty (PTA) 
procedures typically are performed by introducing a 
dilatation balloon catheter into the cardiovascular 
system of the patient through the brachial or femoral 
arteries via a sheath introducer. In particular, a 
guidewire and the dilatation balloon catheter are 
introduced through the sheath introducer, the guidewire 
being disposed within an inner lumen of the balloon 
catheter. The guidewire and balloon are advanced until 
the dilatation balloon is properly located within the 
area of lesion to be treated. Once positioned, the 
dilatation balloon is pressure inflated to a 
predetermined size using a radiopaque liquid, such as 
contrast medium, through a second lumen of the balloon 
catheter, in order to radially compress the 
atherosclerotic plaque of the lesion against the inside 
of the artery wall and thereby dilate the lumen of the 
artery. The dilatation balloon is then deflated. 
Inflation and deflation of the balloon may be repeated 
several times within the lesion until the desired results 
are achieved. The balloon catheter is then removed so 
that blood flow may be resumed through the dilated 
artery. 
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It is desirable to provide a method of joining co- 
axial lumen and multi-lumen portions of a dilatation 
catheter so as to maintain the inside diameters of the 
catheter lumens to as great an extent as possible. 

Objects Of The Invention 

It is one object of the present invention to provide 
an improved method of joining portions of an 
inflation/expansion catheter. 

It is another object of the present invention to 
provide an improved method of joining portions of a 
dilatation catheter. 

Summary Of The Invention 

The objects of the present invention are 
accomplished by the method of joining portions of an 
inflation/ expansion catheter as described in more detail 
below. In particular, the objects of the present 
invention will be described in relation to a dilatation 
catheter as shown in the drawing figures. 

Brief Description Of The Drawings 

Pig. 1 is a plan view of a dilatation catheter 
according to a first embodiment of the present invention. 

Fig. 2 is a cross-sectional view of dilatation 
catheter according to the present invention, taken along 
line A-A of Fig. 1. 

Fig. 3 is a cross-sectional view of a dilatation 
catheter according to the present invention, taken along 
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line B-B of Fig. 1. 

Fig. 4 is a plan view of the inner member of the 
balloon shaft of the dilatation catheter according to the 
present invention. 

Fig. 5 is a plan view of the balloon member of the 
balloon shaft of the dilatation catheter according to the 
present invention. 

Detailed Description Of The Invention 

Fig. 1 is a plan view of a dilatation catheter 
according to a first embodiment of the present invention. 
The catheter, generally designated by reference numeral 
10, includes a mult i- lumen shaft 20, one lumen of which 
serves as a guidewire lumen, and the other lumen of which 
serves as a balloon inflation lumen. The multi- lumen 
shaft 20, is joined at connection portion 40, to two 
connection lumens 42, 46. The connection lumen 42, is 
connected to the guidewire lumen of the multi-lumen shaft 
20, at the connection portion 40, and includes a hub 
connector 44, at the proximal end thereof. The 
connection lumen 46, is connected to the inflation lumen 
of the multi- lumen shaft 20, at the connection portion 
40, and includes a hub connector 48, at the proximal end 
thereof . 

The guidewire lumen runs the entire length of the 
multi -lumen shaft 20, from a proximal end 24, to a 
joining portion 28. The inflation lumen also runs from 
the proximal end 24, of the multi- lumen shaft 20, to the 
joining portion 28. As shown most clearly in Fig. 2, the 
guidewire lumen 50, and inflation lumen 53, are in a 
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side-by- side configuration. As clearly shown, the 
guidewire lumen 50, has a much larger cross-sectional 
area than that of the inflation lumen 53. The multi- 
lumen shaft 20, is connected to a balloon shaft generally 
designated by reference numeral 30, at the joining 
portion 28. As best shown in Fig. 3, balloon shaft 30, 
comprises two separate tubes arranged in a coaxial 
configuration. In particular, the balloon shaft 30, 
includes an inner member 35, having a guidewire lumen 34; 
and a balloon member 37, having an inflation lumen 36. 
The multi-lumen shaft 20, is connected to the balloon 
shaft 30, in such a manner that the guidewire lumen 50, 
of the multi -lumen shaft 20, and the guidewire lumen 34, 
of the inner member 35, form a continuous lumen running 
the entire length of the catheter 10; and the inflation 
lumen 53, of the multi-lumen shaft 20, and the inflation 
lumen 36, of balloon member 37, form a continuous lumen 
running from the proximal end of the catheter 10, to a 
balloon 38, formed along a portion of the balloon member 
37. The method of the present invention for connecting 
the multi-lumen shaft 20, and the balloon shaft 30, is 
described in greater detail below. 

The method of joining the multi -lumen shaft 20, and 
balloon shaft 30, according to the present invention 
comprises the following steps. Initially, the multi- lumen 
shaft 20, is cut to length. Tables 1 and 2 show 
appropriate lengths for the multi-lumen shaft 20, of 
varying dilatation balloon sizes. The cut on the distal 
end of the multi- lumen shaft 20, may be a diagonal cut to 
facilitate the attachment of the multi-lumen shaft 20, to 
the balloon shaft 30. Following cutting, the multi-lumen 
shaft 20, should be thoroughly cleaned on the outside 
with a lint-free wipe and freon, and on the inside by 
attachment to a compressed air source. 
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Fig. 4 is a plan view of the inner member 35, of the 
balloon shaft 30, according to the present invention. In 
particular, Fig. 4 shows placement of marker bands, 
preferably gold marker bands, 62, 64, on the inner member 
35, of the balloon shaft 30. Tables I and 2 include 
lengths for the marker band section 60, of the inner 
member 35, i.e. measured form the outside of marker band 
62, to the outside of marker band 64. 

An inner member 35, prefitted with marker bands 62, 
64, is cut to length according to the dimensions given in 
Tables 1 and 2. The inner member proximal shaft side 66, 
is measured from the outside of marker band 62, and the 
inner member distal shaft side 68, is measured from the 
outside of marker band 64. Following cutting, the inner 
member 35, should be thoroughly cleaned with a lint -free 
wipe and if necessary, degreased; for example, by using 
f reon . 

Two or three small mandrils, typical sizes of which 
are shown in Tables 1 and 2, are then inserted through 
the entire length of inflation lumen 53, of the multi- 
lumen shaft 20, such that a portion of the mandrils 
extend beyond each end of the multi-lumen shaft -20. The 
mandrils should extend 1 to 2 cm beyond the distal end of 
the multi-lumen shaft 20, to facilitate further 
processing. The sizes of the small mandrils should be 
chosen so as to ensure a snug fit between the mandrils 
and the inside diameter of the inflation lumen 53. 
Optionally, a pin gauge may be used to enlarge the 
guidewire lumen 50, of the multi-lumen shaft 20, to a 
distance of about 1 cm. 

The inner member 35, of balloon shaft 30, is 
slidingly engaged over an appropriately sized mandril; 
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e.g. 0.021*, and is threaded over Che mandril such that 
the mandril extends beyond both ends of the inner member 
35. The inner member mandril is then inserted 
approximately 8 to 10 cm into the guidewire lumen 50, of 
the multi-lumen shaft 20. The inner member 35, is then 
threaded along the inner member mandril and the proximal 
shaft side 66, of the inner member 35, is inserted about 
1 cm into the guidewire lumen 50, of the multi-lumen 
shaft 20. 

The balloon member 37, of balloon shaft 30, has a 
length in accordance with the dimensions shown in Tables 
3 and 4. As best shown in Fig. 5, the overall length of 
balloon member 37, is determined by addition-.- of the 
dimensions shown in Tables 3 and 4 for balloon 38, size; 
proximal shaft 72, length; and distal shaft 74, length. 
The balloon member 37, is slidingly engaged over the 
inner member mandril and the inner member 35, and is 
threaded over the mandril and the inner member 35, toward 
the distal end of the multi-lumen shaft 20. The balloon 
member 37, is then slidingly engaged over the two or 
three mandrils inserted into the inflation lumen 53, of 
multi-lumen shaft 20, and then over the distal end of the 
multi-lumen shaft 20, to create a lap joint of about 1 cm 
in length. The balloon member 37, may optionally include 
an adaptation expansion at the proximal end, so as to 
facilitate the engagement of the balloon member 37, over 
the multi-lumen shaft 20, and the creation of the lap 
joint. 

A teflon tube, having the size indicated in Tables 
3 and 4 is engaged over the mult i- lumen shaft 20, and 
positioned to cover the lap joint. The teflon tube may 
include a short transverse slit at the distal end, to 
facilitate the positioning of the teflon tube over the 
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lap joint, A first glass capillary tube having the 
inside diameter shown in Tables 3 and 4 is then engaged 
over the multi-lumen shaft 20/ and positioned to cover 
the teflon tube. 

Various methods may be used to accomplish a good 
seal or bond between the multi-lumen shafc 20, and the 
balloon shaft 30, at the lap joint. 

According to one method, when the teflon and glass 
capillary tubes are in place, the lap joint portion is 
placed in a heater block assembly set at a temperature 
and air flow indicated in Tables 3 and 4. The lap joint 
is positioned to be in the middle of the air flow nozzle 
and is rotated to achieve even heating. The lap joint is 
heated until it turns a white or milkish color. Care 
should be taken to heat both edges of the lap joint. 
Pressure should be applied to the lap joint during 
heating and subsequent cooling in air. 

Following the heating and cooling steps, the glass 
capillary and teflon tubes are removed. The lap joint 
should be smooth and sealed. If not properly sealed, the 
heating and cooling steps should be repeated using the 
small second glass capillary tube indicated in Tables 3 
and 4. When the lap joint is sealed properly, the 
mandrils may all be removed. 

In a preferred method, the lap joint portion covered 
by the teflon and glass capillary tubes is placed in a 
heater coil and compression monitor assembly set at 
predetermined values for control of current and time. In 
particular, amps for the heater coil and compression 
force for the compression monitor may be set in 
accordance with the parameters indicated in Table 5. The 
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lap joint then cycles through a heating time, compression 
time, and cooling time, also as indicated in Table 5. 

Following the heating, compression and cooling 
steps, the glass capillary and teflon tubes are removed. 
The lap joint should be smooth and sealed. If not 
properly sealed, the heating, compression and cooling 
steps may be repeated using the small second glass 
capillary tube indicated in Tables 3 and 4. When the lap 
joint is sealed properly, the mandrils may all be 
removed. 

The provision of a diagonal cut on the mult i- lumen 
shaft 20, provides several advantages in the above 
process. In particular, as noted above, the diagonal cut 
facilitates the attachment of the multi-lumen shaft 20, 
to the inner member 35, and the balloon member 37, of the 
balloon shaft 30. In addition, the diagonal cut reduces 
the amount of material which undergoes the sealing or 
bonding process. In particular, the amount of material 
located in the lap joint area is reduced, thereby making 
the bonding of the multi-lumen shaft 20, to the various 
components of the balloon shaft 30, easier to control and 
providing a more even and smooth bond area. 


SUBSTITUTE SHEET (RULE 26) 


WO 94/25097 


9 


PCT/US94704574 


U 

f s 

E w 
u e 

c 3 


U XJ 
CD U-i 

■§5 I 


0) w 


CCJ 

C 10 TJ 
C -H -H -H 


U 

CD 

•i -Si 

(DWH U 

2 row 

U *H JJ * 
Q> X*MO 

c o td 
c us: h 

Haw*" 


Q 

d r 

i—4 01 O 

•H CU O 

U £ • 

T3 U O 

e e 

03 *H +1 

s 


C — • 

ro E 

m g 

^ n in 

>!Oi O 

u c 

rfl CD -H 


3 
x 

CD 
N 
•H 
W 

c 
o 
o 


rfl 


tninininininmin 
oooooooo 

XXXXXXXX 

LO LO LO in LO LO LO IT) 
(MN(N(N(N(NN(N 
OOOOOOOO 


cococococooococo 

CNCMCMCMCNCMCMCM 


E 5 
u u 


e e e 
o u o 


fH m 


e 

E 

E 

E 

B 


6 


V 

u 

o 

u 

u 




cn 

cn 

o\ 


cn 

cn 

cn 

cn 

o 

o 

o 

o 

o 

o 

o 

o 

rH 

i-t 

iH 

p-t 

iH 

i-t 


i-H 

o 

o 

o 

o 

O 

o 

O 

O 

CM 


CM 


OJ 


CM 


X 


X 

X 

X 

x- 

X 

X 

o 

o 

LO 

m 

o 

o 

LO 

in 

CM 

cm 

CM 

CM 

co 

CO 

n 

CO 


c 
m 


co 
a) 


Cn 
c 

CD 


(TS 
JJ 
(0 

•rH 

Q 
Q> 

000000C0C0COC000 ^ 

.c 

,Hf-4r-lTH*Hi-irHr-l 
OOOOOOOO ^ 

CD 

iHT-HrHr-HrHi— li— «i— ( .C 
rHrHrHrHrHrHt— IrH W 
OOOOOOOO g 

U 

in 


u 
» c 

•H im 
•H 

U 

is 

u o> 

CP 3 
C-rn 

•H rfl 

CD 0) 
1- 

3 f0 
CO 2 

0) 

M * 
ro ~ 


a> 

c 

o 
u 


C 

a> 

x: 
o 

CO 

a> 

<i> 
u 

3 


0) 
(TJ 


x: 
c 

CD 


TJ 

§ 


<3» C 

•H 
X 01 
3 

in 

. o 
cn l-i 
O 

CD CU 

8* 

u co 

4J-H 

O TJ 
• C 

cm ro 

e 

X 

O i-> 

. o 

cm JQ 


SUBSTTTUH SHEH <tBtE 26) 


WOM/25097 


10 


PCT/USM/04574 


u 
oj 

13 

u c 

QJ QJ 

c g 

e 3 

H tJ 


U iJ 
0) CO 


QJ JJ QJ O 


J-I 

CD 

f -Si 

i-i -h jj • 
(DXwo 

c o to 
c us: 4t 


D 

d 


c 


W CM 
(DO 
,C O 
u * 

C O 

•H -H 


m g 

m t 

Jh 'js in 

Q) jj 

a: & o 

m c 

tD 0) -h 

2 J — 


0) 

N 
■H 

to 

c 
o 
o 


CQ 


inmtnutininirtmm 

OOOOOOOOO 

ttxxxxxxxx 
•j-iininininminmm 
ooooooooo 


c: 
o 
•J 


c 
o 
•J 


c 
o 


tn Cn 
c c 


,-lr-4»-Ji-t^t-lr-IWi-l 

OOOOOOOOO 

rH«-t»Hi-4i-ti-lf-ii--lrH 
OOOOOOOOO 


e £ e b e e 
u u u u o o 


£ 6 
cj o 


CM 


e 

6 

e 


E 

e 

e 

6 

£ 

u 

V 

o 

o 

L> 

u 

u 

u 

D 

r» 



r- 

r- 



r- 

r- 

C- 

r- 


r- 

r- 


r-» 


c- 

O 

O 

o 

o 

o 

o 

o 

o 

o 

tN 

*r 

CM 


CN 


OJ 


n 

X 

X 

X 

X 

X 

X 

X 

X 

X 

o 

o 

o 

© 

o 

o 

o 

o 

o 



in 

in 

VD 

vo 

t- 


CO 


T3 

<D 
Jj 
<D 

o 
u 

CO 

-H 

c 
o 


to 
to 

0) 


T3 
C 
(0 


CO 
0) 
i— t 
.O 

m 


c 


m 
x: 

CO 


o 

o « 
23 

^ c 

^ a! 

81 

u u 

QJ 0) 

S c 
c c 


c 
o 


QJ 
C 

o 


" CO 


c 

QJ 

.c 
o 

QJ 

<u 
u 

w 

QJ 

nj 
2 


4.) X 


0> 


u 

C 


m c 
•H 
X to 

o 3 

* 0) 
CO V-l 

CD Q) 

8* 

A-l-H 

O T3 

* C 
CN to 

O JJ 

* O 


SUBSTTM SHEET (RULE 26) 


WO 94/25097 


PCT/US94/04574 


QQ 


O 
(D-H 

N 

N U 
O-H 
2< 


(1) 
P 

J-> — 

<D o 
Qj rH 


O 

TJ Q 
C • 

CM M 


to 
to 

rH 

U Q 

03 * 


C 

o 

N 

tD-H 


u 

■—I .ccm 
ro i-> aj * 

<W 0)0 

to n) C 
Q W J"- 


ij jj 

X «H D>CN 
O (9 C 
U £ QJ -H 


c 
o 
o 

rH 0) 


o o o o o 


o o o 
f> ro n 


o 

o 

o 

o 

o 

o 

o 

o 

in 

in 


r» 

r- 

c- 

r- 

r* 

CM 

CN 

CM 

cm 

CM 

CM 

CM 

OJ 

r-i 

rH 

rH 

rH 

m 

m 

m 

m 

VO 

vo 

VO 

V0 

VO 


VO 

VO 

O 

o 

O 

© 

o 

o 

o 

o 

O 

o 

o 

O 

CN 

CM 

CM 

cm 


vo 

VP 

VD 

vo 

VO 

VO 

vo 

o 

o 

O 

O 

o 

o 

o 

o 





m 

in 

in 

in 

VO 


Vf> 

VD 

VO 

VO 

vo 

vo 

O 

o 

O 

o 

o 

o 

o 

o 

■v. 

^ 


^ 



-v. 


m 

CO 

m 

m 


Tjt 



VO 

VO 

VD 

vo 

vo 

VO 

VO 

vo 

o 

o 

O 

o 

o 

o 

o 

o 


CM CM CM CM 

in in in in 
o o o o 


CM CM CM 

in in in 
o o o 


e e 


e e e e e 

U CJ o o u 


en co en 


ro c"j ro f*> 


H E 


E E £ E 6 E 
u u o u o o 


oooooooo 

oommoointn 
CMCMCMfMcocnrofn 


<D 

? 

<1> 


U 

Q) 

a 
o 

a 

a> 

w 
c 


o 
u 
a 


j_> 
m 
u 
QJ 

& 

a> 

Q) 

u 


SUBSTITUTE SHEET (RUli 26) 


WO 94/25097 


12 


PCT/US94/04574 


— « Cu. 
N 

N 1-1 


0) 
3 
(0 

t 


Tj D 
c • 

CN M 


j-> Q 

w * 


c 

o 

^ 0) 

<D-H 
fr" CO 


u 

•h js CN 
m jj jj 

jJ U-l o>0 
UKBC 

D M J 


to 

•H 4-> J-> 

o m c 

H.C 0> +1 


e 
o 

ca en 


o o o e> o 


o o o o 


o o o o o o o 

CD 00 CO CO 0> 0"\ CTl 
f\ (\ (N N N (N N 


VD *«© 
l£ \fl ^ lO W 

o o o o o 


ui in in in in in in 

^ VO VO ^0 VD Vfl 

O O O O O O O 


in vo 

MJ 


r- co 
o o 


00 CO 


CO en 


vd c- r- r* r- 

V.O <sD *X> M> VD VD VX3 

o o o o o o o 


r- co 


LninininLninininm 
ooooooooo 

ooooooooo 


6E66SSEEE 


g g g g g g g g g 


o o o o o 


CN 


M ^ W 


ooooooooo 
rr lo in vo *x> r- r* co 


3 
CO 


o 
u 
a 

Q> 
t-i 
3 
to 
C 
CD 


0) 
O 

w 
a 


u 
a> 

u 


SUBSTITUTE SHEET (RULE 26) 


WO 94/25097 


13 


PCT/US94/WS74 


o 
u 


a 


0) 

go 

m£ 


u 
u 
o 

o w 

•H.O 
W J 
W — ' 
0) 


0) 
N 
-H 

"? 

c u 
o 

ox 


00000000 


00000000 

rHiHiHrHr-ti-liHr-t 


vr> 




TP 

TP 

Tp 

Tp 

TT 

TP 

TP 



VO 

TP 

TP 

TP 

■H 

+1 

+1 

-h 

41 

+1 

•H 

•H 

+1 

-H 

<H 

■h 

«H 

M 

+1 

+1 

+1 

O 

0 

0 

0 

0 

0 

O 

O 

O 

O 

O 

0 

O 

O 

O 

O 

O 

tp 

TP 

TP 

TP 

TP 

TP 


TP 

tp 

TP 

TP 

tp 

VD 



Tp 

Tp 


-H+j-H-H+l-H-H+J-H 


^ ^ ^ vo ^ ^ 


0000 


+1 +1 +1 
000 


-H -H +1 -H -H 
OOOOO 


VOVOVOVOTpTpTj»TpTpTflTPTP*£>V£)TpTpTP 


minLntnooooooooininooo 


in in 


in o o o o 


000 
tp tp 


+1 -H 

in in 


o 
tp 


minininoooo 


o o in o 


-H 

+1 

+1 

+1 

+1 

+1 

+1 

-H 

-H 

■H 

+1 

+1 

+1 

-H 

+1 

-H 

+1 

O 

m 

O 

m 

O 

m 

O 
CO 

0 

rH 

0 
iH 

0 

iH 

O 
iH 

OT' 

O 
1-4 

OT* 

0 

r-» 

0 

in 

O 
H 

0 

iH 

0 

tH 

u> 

vo 

V£» 

V£> 

<£> 

KO 

VP 

VD 

V£> 

VD 

VO 

VD 

VD 

vo 

*£> 

VO 

vo 

0 

0 

0 

O 

O 

O 

O 

O 

O 

O 

O 

O 

O 

0 

O 

O 

0 

<N 

TP 

CM 

TP 

ro 

rr 

(N 

TP 

CN 

TP 

eg 

TP 

CN 

TJ 

CN 

TP 

ro 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

0 

0 

in 

in 

0 

0 

in 

in 

0 

0 

O 

0 

0 

0 

0 

0 

0 

CN 

CM 

CM 

CN 

ro 

ro 

cn 

m 

Tf 

TP 

in 

in 

VO 

VD 

r- 

r- 

00 


SUBSTfTUTE SHKT (iail£ 26) 


WO M/25097 


PCT/US94/04574 


14 

By using the method according to the present 
invention, it is possible to securely and accurately join 
different portions of a dilatation catheter. In 
particular, the method of the present invention makes it 
possible to join a multi- lumen shaft to a coaxial shaft. 

The method described above relating to a two lumen 
catheter may easily be extended to a catheter having any 
number of lumens. 

Catheters having more than two lumens may be 
constructed in a very similar method to that described 
above for catheter 10. It will be easily recognized that 
the only differences will be the addition of further 
mandrils and the additional steps of connecting a third 
set of lumens at the joining portion 28. 

In addition, while the above description relates 
specifically to a dilatation catheter, the method 
described could easily be used for joining separate 
portions of almost any type of catheter. For example, 
the catheter joined by the method according to the 
present invention may include a lumen for use in the 
delivery of drugs or other pharmacologic agents. 

The foregoing has been a description of certain 
preferred embodiments of the present invention, but is 
not intended to limit the invention in any way. Rather, 
many modifications, variations and changes in details may 
be made within the scope of the present invention. 
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What is claimed is: 

1. A method of joining portions of a catheter, said 
catheter including 

a proximal shaft with at least two lumens, 
wherein said at least two lumens are in a side-by- 
side arrangement; 

a distal shaft with at least two tubes, 
wherein said at least two tubes are arranged in a 
coaxial arrangement; 

said method comprising the steps of: 

a) connecting said tubes of said distal shaft 
to corresponding said lumens of said proximal shaft 
until only one tube remains for said distal shaft and 
only one lumen remains for said proximal shaft; 

b) connecting said remaining lumen of said 
proximal shaft to said remaining tube of said distal 
shaft to create a lap joint; and 

c) treating said lap joint to seal said 
proximal shaft to said distal shaft. 

2. A method according to claim 1, wherein said proximal 
shaft includes a first lumen comprising a guidewire 
lumen, and a second lumen comprising an inflation 
lumen; and wherein said distal shaft includes a 
first tube comprising an inner member having a 
guidewire lumen, and a second tube comprising an 
outer member having an inflation lumen and having an 
inflation/ expansion member formed along a portion of 
its length. 
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3. A method according to claim 2, wherein said step a) 
comprises connecting said first lumen of said 
proximal shaft to said first tube of said distal 
shaft, so as to form a continuous guidewire lumen; 
and wherein said step b) comprises connecting said 
second lumen of said proximal shaft and said second 
tube of said distal shaft, so as to form a 
continuous inflation lumen connected with said 
inflation/expansion member. 

4. A method according to claim 2, wherein said catheter 
is a dilatation catheter and wherein said 
inflation/expansion member is a dilatation balloon. 

5. A method according to claim 4, wherein said catheter 
is a percutaneous transluminal angioplasty catheter. 

6. A method according to claim 1, wherein said proximal 
shaft includes a first lumen comprising a delivery 
lumen, and a second lumen comprising an inflation 
lumen; and wherein said distal shaft includes a 
first tube comprising an inner member having a 
delivery lumen, and a second tube comprising an 
outer member having an inflation lumen and having an 
inflation/expansion member formed along a portion of 
its length. 
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7. A method according to claim 6, wherein said step a) 
comprises connecting said first lumen of said 
proximal shaft to said first tube of said distal 
shaft, so as to form a continuous delivery lumen; 
and wherein said step b) comprises connecting said 
second lumen of said proximal shaft and said second 
tube of said distal shaft, so as to form a 
continuous inflation lumen connected with said 
inflation /expansion member. 

8. A method according to claim 2, wherein said catheter 
is a drug delivery catheter and is capable of 
delivering drugs or other pharmacologic agents 
through said delivery lumen. 

9. A method according to claim 1, wherein said proximal 
shaft includes only two lumens and said distal shaft 
includes only two tubes. 

10. A method according to claim 1, wherein said proximal 
shaft includes more than two lumens and said distal 
shaft includes more than two tubes. 
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11. A method according to claim 1, wherein said step of 
treating said lap joint comprises: 

positioning a teflon tube over the lap joint ; 

positioning a glass capillary tube over the 
teflon tube to form an assembly; 

placing said assembly within a heater block 
having an air flow nozzle, such that lap joint is 
positioned to be in the middle of the air flow 
nozzle; 

rotating said assembly to achieve even heating 
of said lap joint; 

cooling said assembly; and 

removing said glass capillary tube and said 
teflon tube. 


12. A method according to claim 1, wherein said step of 
treating said lap joint comprises: 

positioning a teflon tube over the lap joint; 

positioning a glass capillary tube over the 
teflon tube to form an assembly; 

placing said assembly within a heater coil and 
compression monitor set at a predetermined current 
and time; 

cycling said assembly through a heating time, 
compression time and cooling time; and 

removing said glass capillary tube and said 
teflon tube. 
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13. A method of joining different types of tubes, said 
method comprising; 

providing a first shaft with at least two 
lumens, wherein said at least two iumens are in a 
side-by-side arrangement; 

providing a second shaft comprised of at least 
two tubes, wherein each tube has a lumen associated 
therewith, and wherein said at least two tubes are 
arranged in a coaxial arrangement; 

connecting said tubes of said second shaft to 
corresponding said lumens of said first shaft until 
only one tube remains for said second shaft and only 
one lumen remains for said first shaft; 

connecting said remaining lumen of said first 
shaft to said remaining tube of said second shaft to 
create a lap joint; and 

treating said lap joint to seal said first 
shaft to said second shaft. 

14. A method according to claim 13, wherein said first 
shaft includes only two lumens and second shaft 
includes only two tubes. 

15. A method according to claim 13, wherein said first 
shaft includes more than two lumens and said second 
shaft includes more than two tubes. 
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